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(57) Abstract: 

PROBLEM TO BE SOLVED: To deal with a low bit rate 
while assuring the number of pieces of sound 
source pulses. 

SOLUTION: The fixed sound source code book 207 
includes a first sound source code book 401 which 
is relatively high in time resolution to partially 
express sound source vectors and a second sound 
source code book 402 which is relatively low in 
time resolution to express the entire part of the 
sound source vectors. 
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[MSB 3 ] BHtts 2 ^yy-Mztt IX t'h h fr- 
Hlz 1 £E*t*S®fJr#«T*r>T . 

tsfciStt^irxT^SLTW*) at with* 
[S9*«4 3 frfwn(cK»-«fMmr- 

*HfiT*oT. ^ft< k i> 24WW*fciS8£LTEiB 

m 2 mmcom 1 mmmmt txm i . n 3 
BKotwHHRfcii** 2 leaom 2 ^#ji»^fik 

[ tt^JB 5 3 ntt4K&0m&m&wi*m 1 a 

6 3 ; w*t*a=#«k , St&»»fir**fc 
[H**7l »^5Ett<om&tfJ|l2*>*i^ 

m*'vuzmm*mtLxmL. m-msimm 

*it*$ 0 . k 1 2*wvxwmmz> x 0 izm 
m^tix\^vu^mi^.m-thm 1 n^w&s.Tm 

k, #W*<OK9»Sffia#ffl<S£S*iTfc9. # 

fcS***** ^ H5 k'SS 3 <0^*^«IST4lSSiifc« 
SK? h/kWBJRSfUK &* J: 3 tettWtfcff pS 



- * jc j o town *i *im%imwrc & •> x . msm 

MZtlXh "9 s 'J>%< k t) 2*<W WJiaH&Sra i 3 
t&£t6JII l ofHKWHI 
k, #>W*Offi9f**ffia^<^3;hTi3»h # 

*ate£jft-f**2tf>*attj£#Jtk % ^yj'.fcfcJtt 
tt^fc**rafc£j^**3<0*il^*Jifc. fir 
■*fca*#;fc* V Hi k*SS 3 

mbtttfrmt* ***-*ietttt*. 
[ mzm i o 3 1 *^it *g 7 wwuwck 

ajflr^fi k l!liSlU&W«ff^4g k *^ ^4J£S ^iS^t*^ 
^-S^gk, A*^<i#kltiE^fi)t^«#k^S* 

*v]n$ < ^4 i 0 (,zmm&mmtmmm&*mfr 
imm. 1 1 3 mm 1 frm-mm^-ftiMzti 

^^«a*flFf«kauB«aiflF^«k*»^a-»L. a 

fl^5r^t-§#Sfc » t^m* Z k Sr^tfSk 
[it»B 1 2 1 1 0E«W&W9r#fl3BB*ffl 

[it^Ji 1 3 3 it^JH 1 1 istt<o«^a^flaai*fli 

UzZ k ^#®k1"^^fl^Sfl^g. 

[ n*3S 1 4 3 n$g 1 2 ie»o$^ii^miisa 
t«wi 1 3iemo ; t^«^figac7)^< t i>-u 

mi . Sffi^^lk affl-c&tftafi&frd SIMS 

a. 

[ a*3i 1 5 3 n$* 1 2 iBtto*mE*$£$»& 

V1I*3S 1 3 Eawff^fg-f»i«a^«Sr < k <,-* 
^ii^Hakora-C*t8j«lS-ff5S«!^^ 

a. 

[fHSniniOrlH)] 
[000 13 

LT{sjHf S^iSim^x-fA^k't^ltSfif-y 
LTfflV^iCELP (Code Excited Linear Predictio 
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[0002] 

(Dmiz&uzii. mm bcoizsm® 
\->x&<m%it2tix^&. celpo^cov^t 

it, M. R. Schroeder and b.s.Atal :"Code-ExcitedLinear 
Prediction(CELP): High-quality Speech at VeryLow B 
it Rates", Proc. ICASSP-85, 25.1.1, pp.937-940, 19 
85" iZ^tlX^. 

[ 0 0 0 3 3 C E L Pm^P^fn^i. 
ftStL^^l-f-5r-^7^-A* ( 5ms- 5 Omsg 

s) izm*). yis-A-mz^pntm^mzmK ? 
u-A&cow.BJ-mizx&^mim wif) m 

[0004] msxmmt. mkizztfL Ltzwm^ws, 

tzm^^ixtcmm^-ri^ hiuzmmixts 
mm^mx'immx-zz^imn&i&ftzzti 
xmLthtMzm^hti*. mfcft^miztmztiz 

n*frn>wz<vmtth-£i l z£'ix$mzti&'<- 

[0005] m^^HlX^m^h^Z X otlfiiE^ 

? hi\s*w%tmmft*t-mcommKch<Dcr>-^zit 
mmm^m^hh. m$mie.Vr%mz^xte 

I" I TU-Tgj^G. 729 j & b' t * fW9rt *3&** £ tiX V * S . 
[0006] f^«ttR«ll5S»#**BI 1 4 fcfflwc 

14Ttt, 3*0)J«ft/W.x (Sffitttfl ) *WSr*b 
?-y?*»64*<**l. «tff**l 4 0 1-14 0 3T 
«vWiat^«ttjW4 § tltzmz , iju*&14 04 

[ 0 0 0 7 3 # h y v?WWA*WatCl* ZQMtfm 
&-?Tfc9, Hl4JCfcwni. mi h7-y?ti <0,3, 
6,9.12,15,18,21 } 08Sffi<7)3^c9Vvfjl*H;:, £52 
h7-y?t± {1.4,7,10,13,16,19.22} <D8©59r<9d 
IvtfhjWc, 353b7>y?ti {2.5,8,11.14,17,20,23} 
O8fi5Bff<03^OV^-fii*Hc, *iimm&^x£l 
*rf^>±XlZi:tfX'ZZm&b%^X^&. 

it. &vi>xi l zMiximtf8m r ). mm i iEM.<D2m 

•jT. £tU 2t*.y K«)ffl£«WW«i:fc4. 



[00083 

[f»mtJ:?fcThi>fi!II] U>Ur#^ JbKflE 

*nmtm*m** . 4 kbit/sumo ± a e -y 

t' y h^tc7)?FJ£*^t'<?)h5-y^tci^^ix^V^B 

h.miiz. 4mt/slXTV)£o%U-Ylizmm?htzib 
fcti. # h 7 >y ? rt^ffi«l^<oi|iMtelini"C»'C 
i>mt>-t&9ttf9i t h . 

[00093 misv\'xm t &%M3.&vi'X*mM 

lz£ Ifmgfcb*;* < T*4Wt«P^ 

■y h V— h C E L PSffjBflr^ft^glf OflfttlfiftCftV » 
[00 1 03 #8^«J^S£fc»*Tfr3h£kOT 

fc§s«* s i k i s « t -ts . 

[00 113 

A^v^m i o^M^-f mt . b;i^*^a^-r 

-S>JtRWBt^fi?tgt7)ffiV^2^ ; gii»^«Si:. £IWi§ 
[00 1 23 iiltf . ^<<7)h'-y hJto&<fefB 

fc ^i.^isi^j»t6<os5v ^mm%.mzmm-t& z t 

W^IMW* I b mwx*. z<niio Z&fttMzm® 

^m^^m^m^mx'hs&^mm-thzt^x' 

[00133 *fra<offlje*iw^i, a*wNvi-x 

izm^m^mm^rnvh^x . %m^? h/i^mz 
nLxmfe2titz*mmzt3^x&vi>zzmfr<mw. 

[00 1 43 ZcommzXiltf. ^^h'-y MRlCftti 

x i>m&vi,mb %wvi>x0)waFim%tiLW. t 

<MhZbim&bts:h. 

[00 1 53 *SW*Offlje«iff^*Wi. BHST * 2-t 
VTMzft LXb^h fi^-Mz 1 SrSHt •& 
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[0016] coauaackiitf, i 
t'-y Ynwmmzm*) st saw> i mm. 

IzMLX 1 t'-y hOffitt*W0i-C4*&lClk^T*»S 
fctf ifc. 2oO{4S«mt5 

[0017] *amm&mit&mt* wvwwz 

SftRWtiltifWWIITft-Jt. ^=3r<kt2 

fis l . jjBiwflr^fi* jjejs 2 emmmm LXM 

[ooi8] zcvmrnzxtiif, hares* 
>w*at« iv%wz<7Mw*smim.*§> < mux* 

[0019] *mm&mm^mi.. juwww 

«*»iaVW2<0«WW«i:U a«t«>wr«ii 

[0020] zommzxtm . ww*&<o*s>&v> 

[002 1] *fMB^ffl£fHIBflrf«U. 

/P*JBviT*ttl-*fc8f*ftTSISL fifths***** 

tf*u§ < =5r-?> J: -5 tc**a»WW«rS*i*l«£*» 
6. 

[0 0 2 2] i^flfiRfciiUf. 3i<a8ST&^A 

[0023] *3MkO^#if8F#*fcL JtlEJS 1 fttf 
S20#jS^H&AV^^ig^*|i:LTft«L. ± 

too24] zcommzxtiii, nmtmizmhi. 
mM^mn-mnm*** < &#-r s c t awe 

[0025] *»#*>H5e*aK? MP&aari&i. & 

fc 1 2*WN-;^^jfii-i> «t a izmmzixx^&jvi> 

*)m®.w.tim<mfeztix}3 i o , #M/kxoa#£;fo 

^cM^»* { iDt^^vvNVl/X^jiS:±^-ri,^2 



Hi.*. 

[0026] Jfltf 4^t'-y htt»s- 

[0027] ^mcotmnmt. wmurtu??* 
£«ttu zyv^-fizxvmz-mtjmKimi&ft 

nz>®.mmfr<m%.ztix}5*) s 1 1 2*w 

$ 1 nwmzi&jmt „ #^vux<7)ffi'y#i»{aa* j ffi< 

k. 5^A$riMHM^fc&S*«te£jft1-*»3*> 
WtmX'k&Ztd-z^W^? hiWMiRZtiMK tth i 
S. 

[0028] inoflUSJcfciUf. HtttfMcisivc. ± 
1BV vm*>*>fWfi3&m*#S £ k #T'£ 5 . 

[0029] xmicDitpft^ikimte. uensffs 

imfc%mft^mbfrt>£j$.ztLZ : m'i? h^bmi 
b im^x-k^pm^^-t&^b , 
*j}*p&*h minrtftmpmbcomfi-m^ 

[0030] -rcomiftfc.fcttar, jjav^*vioffffl3» 

[003 1] *»BJ^^a#fbStf tt, iJDBHEMI 

Hk , ^^fiasf t i ->x&mtztitzx'<? h/\s 
mzm^yx-?zmittz>*®b. msmtm 
^imwiz&^xwfcztit^m^? h/u£E5gwif» 

[0032] zcommz tiut % iM^-rtifroftfm 

nswt&gpm&m?* z b mmb%z. 
[0033] xf&j&^pig^mmmmt. ±Mm&cr> 
%jz#^itmw*ffittczbmmbi-&. ttz.*% 

mttzz\b*m.b?z>. 
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[0034] *%*ncr>m)mmwte. ±ehko»^« 

[0035] Ztlt>0M&Ll£&. 9 , i??>V$mm 

miztmmxhh. 

[0036] 

[ o o 3 7 ] n i tswc , wmw*. ismgs^A 
asi ioi, mtan ?iz* -ixmrnm^m 

Sfi, A/DSB8BB110 2fcaj*S<t4. A/D£& 
SSI 0 2li, A^gBl 0 l*>4>lftfj$*l*: (T-J-n 

tt^pv&mw i o 3^aj*-*-5 . 

[0038] *PtiF*fl£S 1 0 3ti. A/D£8tgS 
1 0 2*^tB*$tL^r 5^HI-*fctt«*4W«F 

*RF£wsaio4'Mfc*r*-4. 

[0039] RF^p^Bl 0 4U. IfWHt&B 1 

o 3 ftjj ztitz'gpmfciffltmm: z <nm m 
mzmxmsit&fzzxDmmzgmv, %<mm& 

fi7fftl0 5MilWi. i*«7^r:M0 5te, 
RF£p§i|Sl 0 4 *4>ffi* (R 

[0040] RFfi^ti. a^sB^Dservr^ 1 o 

5. RF«ffg!S10 7«, 58er>-r-M0 6*»4>aj 

^ft^fLtffB£1?WHkg!B 1 0 8^ffl*1-4 . 
[004 1] ^jaWfcSSB 1 0 8tt. R F«f?£S 1 

o 7*^aj^§^w^^kfiifg*^f»r4^a 

S^£D/AS»8B10 9'^aWrt4. D/ASS8S 
SI 0 9(±, fcHSl 08*»6HJA3*lfcf^ 

n^wfi-f^tw^si io, mtuvj r^&jjt 

6. aj^gsi i on, 

[0042] JJffO J: 3 fc«J&OW«S^gSB&tf 
S<ig«0^< fc t-^trdt 4 i fc K <k 0 , &tt3 

^XTMzmhmmmmmmm.m.^m^. 

[0043] ^pm^cvmmwizmz^pf&m J 
si 0 3i±, mizTK-j-m&tt-tz. H2«, *m 



?@T$>4. 

[0 044] 02fcfcvvt, ATJtfWWtt. 01OA 
/DSBttMl O2*»4,tfJAS<t4«^T*0. 8**031 
»2 0 0fcA7J$*i.4. 1WGsS»2 0 0rti. DCS^ 

4»#ft«Sl<Otti6»#t:o***4 J: o Ztemmm 

ft* (Xin) *LPC4W«2 0 1, Jngf|2 04, & 

1 2tcatfj*4. 
[0045] LPC#ffig|J20 ltt, XinfefflV^Ttt» 

^92 0 2^*1-4. LPCj£Fft»2 0 2«:, L 

p c4rt«B 2 o i a»6ffl:&sftfciBemwRR ( l p 

C) «»?ftSeBISrfTV\ M?ftLPC$r£j£7 -f/k? 

2 0 3^*7^4 ttlOtHfcLPCfcfitfir* 
Lfc#lM:»2 13^aWrt-4. 

[0046] 6ft7 4 1^203(1. HUieft^ftLPC 
*7 /^fla»klnJH82 l o*»feaj*S*i4B»t» 
t*fflV^7-f/^-&)£*tfVK £j£ffi#£fln»&2 0 
4^ffi7rf4. 2ra»SI2 0 4te, mBXin&ne^jfifi 
^i:<0tt»I^JW}L. «JIM*Wt»2 1 l^ffifc 
-T4. 

[0 04 7] RKfi*Wt«2 1 Hi, 04*' 

IWtfi*WtjH«TWWiBXini:l9e&jftii#ko 
S***tBU /*5.*-*ft5gS2 1 2<^0ttyt*. 
[0048] ^y*-m%®2 1 2tt, IMM*fttt 
$2 1 l*^aj^l§it^B^fkS»3& J ^ht=5:4J: 

3 fc, jflU&IKItiMHft 2 0 5, a£fftKtt*fl| 207, 

[0049] ftfc, BJtfi*Wt»21 lA^SMjSii 
K#-r4ii:fcT^4. 

[0050] «K^}S^-tiK2 0 5te, 3S*t3na[S2 
10t«koTas^$^fPiS<i^A'.y7rUy^fC 
i50, A-^-?&£SS2 1 2*»^ffl*S*i.3te# 

(a) n«k •oxftfeztLiQ.mfrt>mm : gm<? hiuz 
mmLxmm2 o 8MiiWi. 
[0051] m^m^m2 o 7«, 

S52 1 2*»4»ffl*Sitfcii^ (F) tJ:oT^SfL4 
%>#Z1i-tK-? Y)V*mffi2 0 9^tiJ73-f 4. *^ 
fl5W»4*»2 0 6«, >N'5^-^^gSP2 1 2*»fe{B 

(G) ^zx->x^^tii,mm^mmt 

HjaWWt Sr**l-fihJRW»2 0 8 t«»:S2 0 9 

^awr$-4. 

[0052] S»2I2 0 8«, S^ffc3fW#^gU2 0 6 
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20 5frb&jiZixt:&m : gm<? hMzmtx. tm 

§12 1 0<\ftj]~t&. fm&2 0 9ti. Mrf-ltm&Jti 

»2 0 6*»4>aj*s*ifc*?ftii«»awfi*. set 

W9f9«2 0 7*4>Htfj$ftfcil5&WR<? hM3lt 
TslO)HI2 10Nfi*"*-6. 
[0053] flngf§2 1 0U. *WS^«tf>aj6£aK 
9 hfrkfflgSm*? h)Ut ***vNUIt*3S2 0 8k 

/w 2 o 3wmmmm^M2 o s^aj^r*. 

[0054] £mfcg?2 1 3ti. LPCS^ffc 

*2 0 2*6*?fcLPC**W13F*Lfc.WjU 
^-^»5@»2 1 2*»$>jlUfi*aK* h ****** 

[ 0 0 5 5 ] ±Jfi Lfc'WfirSftSaKi. HS^JMff- 
•2 0 7«JMWWI«i:^C9^-^itteiJ2 1 2fc*<0 
1«Kfc£** . 0 3&1/T24 t4S£$3R4retg 2 0 7 C7) 

2 1 2 jprt -y ? mx-h h . 

[00 5 6] H3fc*iivc, *l*>tfi«M¥S«3 0 1 

«BEflP^fll3 0 2«. l£l*it|H*m»^ 

«»*>f v f - 3 0 3 (4. ft 1 tmWIFWk 3 0 1 
rtSfliMK? WU: US 2 3 0 2*»fc£ 

[0057] H2fcfett&^9 
*-?&£a52 1 21M>7JjZtUm (F) T'ftSS 
*l*BJW**? hJMfc. ft 1 WS*flHHfi3 0 1 Xlt 
»2«)ffafflr#«3 0 2t:J:"3^)SL. flJS^vf-3 

[ 0 0 5 8 ] 04 fcfcwc . ft 1 «t«4W«4 0 1 k 
*2*>*af&*|R4 0 2li, H3tC*Jtt**l<0»a»Rr 
*I3 o l kft2«0W8&ra^tS3 0 2k (C-WlfhMG 

k03K*t11£^W§-'l£>iiW4. ft3<?)^^ 
tl4 0 3S:fl:{itrSik-CS)S. 4*5, H4fc*5lfV£# 
IHJpf 4 04fcKW*4 v 

[00 59jftiatfft2<0#®ft#tg40 1, 402 
^«t(2-4^) OW«/«3&»fe*4H 

$g4 0 3ttlW««aut/^^flJBfl»!*>4>jft*ll)E* 

[0060] iWMifcWtoa&iTfryilHK? h/u 

*tt4fc*>"Cfc*. i<0ftfc|HR (4"4< k i 1 0*g 



CM^fc^ifi-RW-CfcS. .~<7)J:d4ft3?)t 

T£ 4v*Hftt4tt#*»3W-* i k 0*rffifc 46 . 
[0 06 1] 03X1/04 (cfeit*. *1««H9MHB 

at«B2o«tflp9*R*. f«w*iHsaw«tfflv^Tfli 

«Lfc«lfcOV%TBi7» 08ai/09fc*-r. 07(4. 
3h7>-/9 ( 3*) co^xa^l!^^? h 
jfrTSft 1 Wt»RF#« (30 1, 401) ffmk^cf 

gkffitt*%$*LT^5 . H+^SFWft/^eoffllt 

[0062] £^fWnGffimmr9«AlM(i. # f* 
7 -y 2^yr;^^wffl««tt^fe« 

oTfcO. lflie^-ri.2'^>TMC^LT + k-cOSi 

$«y wxtfM* fc#J 0 St 4>nt v^i> i k T** . 2 
UX'Am , IfllEO 2 8Blw«;l/^tti tf>4 

[0063] UaPoT, HulE4jI>,?)4-C:fr£:2>ir> 

Lxw\*co®mm §4 d ^o^ftt^* 1 

4v^km^.6„ ifc, 2-9-y7-;^mLTV^<?)T\ 
-^"W^r/k^ic^^ffittco^vpxs- (mini o 
%m. k flHtfiOMRiOfc Afc: ) iLX h £ k jPC* 

L 4 -5 ) j&R$r«tt«y nVPX Sr 4 T h £ k . £ 

<o x o %tvvxx^*tm%rt)vxr>\mifi*smkti:h 

I 0 0 6 4 ] 4*3. y hJOTfit 

•f* 2^yr*''C>atWiH«rfe«fVHRTt*ar<, Witf 

6) k4Sh7-y^ffi^Ti>J:V\ ^'t, iridic 

4<4?». 

[0065] iiecOJ: 3 ICfl|«S<lfc 30<0 h 5 y 9fr 
t> 1*^o/nVPX**^§^ s S^o^yPXj&^isgl.^ 

fc\ ££Tt4W'C^*»33*a^W**L/S* t , ^*»4 
6*SfT<)±IEO»i*t45tfflirirCft6. ftft 

[006 6 3 08(4, 3Vvv9 13*) WVUXfrb 
Wi^m^9 h/^4jjW-4»2<0ff«flr^(fi ( 3 0 
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2, 4 0 2) OW**tHT**. h5 7^««Wc(>t 
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[ o o 7 9 ] 01 ot4. m&izmsim o scomiKs 

mZW&Rt&MX'Jbh. 01 OfcrtJUT, WHAiM3(0 
fflgmBK? h;loSS?SB6 0 3Ta»?3*UtlB3WHje 
%U<9 h;PSrfflV^T^t3tW?f<l#<0|irieWSNR 
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7 W^SMfrf 4%&«, 01 04>tf>Et«SNRn = S 
N R p <?)±WiZ h 4 frTffl Izfoh frX'MM £'ifo0)k%p 
ffi?$>l. t%bt>, HI 0+<7)i«8SNRp = SNR 

v^* j wsnr*>'«<^^ot, m3<om^u^ 

SNR P = SNRnc7)±ffl^ffi^-rti. HUlSliS 1 L < 
lil&2<7)g]5S£}!5K? WU£^£3r#WSNR#K< 

$r4^-e. s& 1 1 1 < «m 2 conse^^ htwrn 
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B)/A) * SNRn + BJMl< l&SN (WSN) 

SNRp=10* loglO 
fcfc'U SSin=S (Xin) * (Xin) , NNin=Z 
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ZZT. XinimimiknXJim^i^L. Soutfete 

R«)tS»*»*-*-4. 
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if 3 *\ #f-x -y ? Sit, a -CAftfflHtffaK? h 
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O^M^^ h^* ? S^§iX4. ZC0#T&Xmitm2(D 

^5i^h;HSfflkL-TSS?$#i4. 
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W&M<? b)Ut ixmiRztiz. 

[0 08 7] HI 2{CfcV>T, ST120 1KfcViT. 
JWXfm**? h/l'iiJrffll^OTSNR ( = S 

nr p ) *nw (i ) K«kr>r»ajs<ts. ^fc. » 
ajfcfcwrti. mmz$ ( 1 > iziiztf$&mt%<. 
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M%1 3 0 1 ti-5T^M^§fLTV^4^€fifg^ffl 

a. LPca-tfl:«i 3 0 2taj*sit, ^sts^a 

3 0 6icaj^]$n. #«3*ifcB3J£ta*<? h;l4WF 
ttffljaKWfl^H 1 3 0 7^tii^ §il4 . 
[0092] LPC*9fc»l 3 0 2(4, ^S^KflS 
130 1*»4>ffi*S*lfcflP9L36»4>LPC&a^L. i. 

*i*-&j«7 1 3 o 3 {csb^-T4 . mj&me&m 
1 3 o 5{4. &m.mm\ 3 0 i*^aj^s^«rt 

AT^?ix4iaa*^®K#i®^^ h;P^lXOtBLT 
3 0 8^ttJ*-T4. 
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[00933 G9£**&9« 1 3 0 714. IWftHIflt 

1 3 o ij^^aj*siifc4WFT»jesii*fiffie*«K 

? hrt^£j£U flt»3§l 3 0 9^\ffi^tS. **flSN 
1 3 0 6 J4, £ffft#ffia 13 0 1 *»fcH«j3 

3 08, 13 09^*fiWMr*-S. 
[0094] fltg& 1 3 0 IfflSttBlMK? 

tsiBMJ84K? whw*«*lt, wmi 3 1 
o^aj*^4. 3 0 9«. laEEfcar**? h 
n>wmmm<9 hmmmmx. m»i 3 

10^SMrt-6. Jn)WSl3 10fcL ADKS13 0 8. 

1 3 0 9i}^th^^titznmm.tkm^m^ h& 
t®%.%m<? hfrcotrnzftw isfoyov? 1 3 0 

[0 0 9 5] &&7<MH 3 0 3te, Jn»g| 1 3 1 0 
*feBl*SiUfe«lt^h/l'*K»*'<5-kUT. LPC 
«*(k* 1 3 0 2 fc J: ->T«*S*ifc7 4 /l^tHSfcffl 

3 04^^f 
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